Exogenous H2O2 induces growth inhibition and cell death of human pulmonary artery smooth muscle cells via glutathione depletion.
Reactive oxygen species (ROS) are associated with various pathophysiological processes of vascular smooth muscle cells (VSMCs). Pyrogallol (PG) induces the superoxide anion (O2•‑)‑mediated cell death of numerous cell types. The present study aimed to investigate the effects of exogenous hydrogen peroxide (H2O2) and PG treatment on the cell growth and death of human pulmonary artery smooth muscle cells (HPASMCs), with regards to intracellular ROS and glutathione (GSH) levels, as determined by MTT and cell number assays. H2O2 led to reduced growth of HPASMCs, with a half maximal inhibitory concentration of 250‑500 µM at 24 h, and induced apoptosis, as determined by Annexin V‑staining and benzyloxycarbonyl‑Val‑Ala‑Asp‑fluoromethylketone treatment. However, PG did not strongly induce growth inhibition and death of HPASMCs. In addition, H2O2 led to increased ROS levels, including mitochondrial O2•‑, and induced GSH depletion in HPASMCs. Treatment with N‑acetyl cysteine (NAC) attenuated apoptotic cell death and ROS levels in H2O2‑treated HPASMCs, and also prevented GSH depletion. Notably, PG treatment did not increase ROS levels, including mitochondrial O2•‑. Furthermore, NAC induced a significant increase in mitochondrial O2•‑ levels in PG‑treated HPASMCs, and cell death and GSH depletion were significantly increased. L‑buthionine sulfoximine intensified cell death and GSH depletion in PG‑treated HPASMCs. In conclusion, exogenous H2O2 induced growth inhibition and cell death of HPASMCs via GSH depletion.